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0 Aaetf Gomprisinga ring af a resWent mfrteriai intended to be pressed between two parallel, 



^@ A seal is descrftied comprising a nng (17) of a 
lOreafient material intended to be pressed between 
<^two paralel. pr^araUy flat sealng surfaces (13.16). 
" Said seal is preferably Intended to be a part of a 
infiltration wsUot dttfusion device, co mp rising a bunde 
S(1) of iwRow ffijers arranged longituftialiy wiffrin a 

hou^ng (2) witii the fiber «ids embedded in two end 
Owails ^) aiKi with one s^dng ring (17) being po^ 
Q,ft>ned between the outside (13) of one or both said 
lUend wedls (3) and a lid (14) bamig an andtor an 

outlet (15) for a liquid intended to fkiw through the 

hoBowr mas of the bimdie. 



Said device is preferably 
dteriysis. hemoflilration oc 



intended to be used for 
hemodiafiltration. 
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A SEAL COMPRISING A MNQ C>F A RE^UENT MAlBliAL INIC^^ 

. PARALLEL, Pf«!iaflAn.Y FLAT SEALMG SURFACES 



TECHNICAL FIELD 

The present invention relates to a seal com- 
prising a ring of a resiiient material intended to be 
pressed b^ween two parallel, preferably M seal- 
ing surfaces. 

The seal according to the present invenfion is 
preferably intended to be a part of a filtration 
and/br dffusion device according to for instance 
any of the Swedish patents (BE appi 87.03366- 
8) and 454 847 (SE appI 87.03368-4), i e a device 
comprising a bundle of hollow fibers anranged km- 
gibjdinally withbi a housing with the Stset ends 
embedded in two end walls and with the sealing 
ring being positioned between the outside of one or 
both said end waHs and a Id havbig an inlet and/br 
an outlet for a liquid intended to flow ttvough the 
hollow fibers of the bundle. 

In connect wittt devices of this kind, spedal 
advantages wffl be achieved by using seals accord- 
ing to Ihe present inventkxi. I=br the man sMHed in 
the art it wHI, however, be ovbkxis that seals of tMs 
kind aJso may be used advantageously for many 
other purposes. 



BACKGROUND ART 

In the d)ove mentioned patents, some (iiiscent 
fittratton and/or diffuaon devices are dHsclosed, all 
hawing a sealing ring in the form of an Oring 
arranged between an end waH and a cup-shaped 
Hd. In practice it has. however, been found that it is 
very difftoult by means of such an O^ng to provMe 
exactly the desired tightaning pressure. This is 
especially true when ttw Hd is to be weUed to the 
housing of the devne. hi ordo- to ^ ttie desired 
tightening pressure. Ihe iki has to be placed in a 
special positkxi as reganis the housing wItMn very 
narrow Bmits. 



DISCLOSURE OF INVBfnON 

One object of the present inventfon is to solve 
ttie above problem which we believe is common for 
many diffierent t«Mcal fiekis. The problem is 
solved In ttiat the sealing ring is given a special 
form cha^cterizad in tt^ the dimen^on of the ring 
peipemSciMariy to the two paraU^. surteces is Isog- 
er than the dknenston peraHei to 8^ surfece and 
that it is given such a form th^ it is t)ent in a 
certain directfon in its seaSng posiSon. 
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Aitematively it may be said that the ring 



^ven such a fonnn that it by 



IS 



the compression 



quickly reaches a knicking or behding position from 
whteh me compresskm forces increases slowly 
compared vrith the initfal state tiie compresston, 
everkuatfiy reaching a position which the com- 
prssskMi forces once again Increases more rapidly. 

By such a constriH^tion you may move the Ik) 
as regards the housing in a device of the above 
described kind within wide lirhite and still have 
small changes of the compressim forces as will be 
described more in detail in the following in connec- 
tton with tira description of the ciilawings. 

Praforably, the sedi according to the invention 
includes, beside said two paral»l seating surfaces, 
also a third sealing surface, which is perpendteular 
to the other seaBng surfaces and encloses the 
sealing ring. By such a constrnj^ a ticfuid under 
fxeaaum within the ring will pross the ring against 
said third sealing surface projiiding an improve- 
ment Of the tightness whfoh is {further improved in 
that ttw same liqutel pressure ijivili provide an in- 
creased sealing pressure also ^gabist the two first 
mentfcMied sealing surfaces. 

If the ring is given such a fonn that it is 
directing a concave suriace agii rist said third seal- 
ing surface in its seeing posifidi, the advasitage is 
gdned Urtat you get a parallel sealing along two 
paiaflel lines at aaki toird sealing surfoce in parallel 
to the two opposite sealing iif|^ against the two 
above first mentioned sealing surfa^s. 

Preferably the ring is given a torn of a boo- 
merang or a C-fonm before it » compressed. The 
concave side of the ring b^ngjtiBrected outwardly 
3S ag^nst said third sealing surfajce. In this way you 
get a convex side of the ring cjirected inwardly the 
center of the ring. If this convene side of the ring is 
befog exposed fbr an inner pressure. It win be 
more or less flattened which iis of an advantage 
40 -MpedaHy when the OqiM wdhin the ring is a 
perishable Bqukl such as bk)od||This tendeiKy may 
be further strengthened by art indentation on the 
convex ade of the ring, i e ari indentaton having 
such a form that saM side of lihe ring will get an 
45 TOserrtially flat fwm perpendk^ to the two first 
mentioned sealing sixfecea in {jhe ses^ng position 
of the ring. | 

Special advantages are gajined, if the seal ac- 
cordmg to the present invei^bn Is a part of a 
so fiRratfon and/or diffusion device > far instance a dia- 
iyzer, compriang a bundle of hollow fibers ar- 
ranged tongitudinally within a houang with the fiber 
ends embedded in two end 'walls and with the 
sealing' ring being positioned setween the outskle 
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of one or both said end wails and a Hd having an 
inlet and/or outlet for a liquid intended to flow 
throu^ the hoHow fibers of the bundle. As men- 
tioned aiMve Che seal can in such a construction be 
given such a fbtm that it exeidses a very genBy 
■influence on the IqiM. for examrrie blood, passing 
the seal. In compaison with a nwmal 0-ring you 
dcKi't get the typical wedge-formed gaps above and 
below the ring where the ring contacts the two first 
mentioned sealing surfeces. 

Special advantages also gained wh«i the 
at)ove discussed device is provided with a Sd or 
Ods which has/have a cup-<brro with a flange cover* 
ing the outside of the ends (rf the housing and 
which may be a'ther welded or glued to the hous- 
ing or provided with a screw connectkx) with the 
housing. Thanks to the invenfion such a Hd may be 
manufectured with larger tolerances and this is 
especially true for Ods Mended to be w^ded to the 
housing. Nonmaly a Id Mended to be welded to 
the housing has to be made within very narow 
tolwances due to the facX that ttie welding machine 
restricts the possitxflties to place lids of different 
dimensions in different posifions in order to provide 
a desfted tighiening pressure. 

The resilient ring is proferatily made of nd^jer 
or a similar elasfic material. CMier materisds are, 
however, iriso posslbie. if they may be given such 
a form and resiliency that you get the'abovs de- 
scrit)ed functions. 



BRIEF DESCFMPTIW OF DHAWtNGS 

Fig 1 shows a kxigitudtoal secfion through a 
IDballui andlbr dMusion device pio v i ded with a 
seal accoitfing to Itie present inventtoa The device 
is provided with a lid which is welded or glued to a 
mdchbig housing. 

Fig 2 shows a tongiludtoal section throu£^ a 
modified filtration andtor difftision deivioe hamng a 
Id which is attached to a matehing housing wHh a 
screw connection. 

Fig 3a-3c aro allowing a bsnsveise section 
through a sealing ring according to the present 
invention exposed to three (fifEsient pressures. 

Fig 4a-4c are showing three tra n sverse sec- 
Sons through a modified seaHng rbig exposed to 
the same pressures. 

Fig 5. finally, is showtog the detormation 
torce exacised on a normal 0-fing and a seaing 
rmg accorcKng to the present inversion, respec- 
fiveiy, wtien said force is bwrsassd firom mm to a 
nnaxlmum. 

PREFERRH) BUKMMMENTS OF THE iNVEN- 

TION 



Fig 1 shows one end of a filtration and/or 
dfftision device of the Kind disclosed and claimed 
in the atove mentioned Swedish patent 454 847 
i^E apfd 87.0^8-4), but provided with a sealing 

5 reig 17 according to tiie {present invention. The 
device oonsisis d a bundle of hollow fibers 1 
araiged in a housing 2 with the ends embedded 
m a potting material providing an end wall 3. The 
ends of Vte fibers have been opened by a trans- 

10 verse cut providing an end surface 13 as described 
in tor instance US patent 4 689 191. The device is 
provided with an inlet anchor outlet 4 and a second 
outlet arKVor inlet 15 for first and second liquids, 
respecQveiy. Normally, the other end of the ctevice 

IS is given an identical form. However, if the device is 
intended to be used only for filtration you don't 
need a second nipple 4^ 

The nipple 4 serving as an inlet or an outlet is 
arranged on an enlerged part 7 of the housing 2. 

20 Within said enlarged p«t 7 there is ananged in a 
groove 8 a ring 6 with an inner flange 9, serving to 
reduce the contact between ttie end wall 3 and the 
housing 2 as described more in detail in the above 
mentioned Swedidi patent For that purpose the 

as itag 6 is made of a material having a coefRdent of 
addtion as reganis the material of the end wail 
which is less than ttie coefficient ci additioi of the 
housing as regards the same material of the end 
waif. 

90 The inlet and/or outlet 15 is aranged in a lid 
14 which is attached to the enlarged part 7 of ttie 
housing 2 tiy a weidtog ia Attemativsiy, it may be 
ittached by glue. 

The two atx}vs first mentioned parallel sealing 

as surfaces aia provided by on one hand ttie end 
surface 13 of the fiber bundle 1 and on the other 
hand by ttie in^ 16 of ttie Kd 14. The ttiird 
sealing surface is de^nated 19 and provided by 
the In^ erf the flange of ttie Rd 14. 

40 Fig 2 shows a more conventional filtration 
and/br (fiffusion device modified in accordance with 
ttie present invention. Many details of fig 2 are 
essentially identical to conrespondkig details of fig 
1 and have therefor tieen given the same reference 

4B numerals. Consequently, the device according to 
fig 2 comprises a bundle of hollow fibers 1 within a 
housing 2 wHh an enlaiged part 7 to which a Rd 14 
is ^tached. The attachment is, however, not made 
by ghie or welding but by means of a screw 

50 connection 18a The end swfacs of ttie fiber bun- 
. die has been designated 13 and the Wbet ends 
i«Ne been opened as descrBMd above. The devtoe 
indudes in Vhs same way as ttie device described 
aliove Hiiets end/at outiets 4 and 15 and a seaVng 

S5 ring 17 according to ttie present invention. An end 
wail 3a made by a potting material has contrary to 
tt» end wall 3 a strong jttcK;hment to the inner wall 
d ttie ofriaiged part 7 of ttie housing 2. 
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In order to expledn ttie funcilon of the seaHng 
ring 17 reference is made to fig 3a-3c 4a-4c and 
fig 5. In unpreseed comfifion the ring may have the 
section shown in either fig 3c or fig 4c the upper 
SKte being m iwth cases intended to be dhected s 
inwardly against the liquid pas^ trous^ the mM 
and/our outlet IS. 

Rg 3b and 4b are showbig the same trans- 
verse sections through the sealing ring in an ideal 
seaTing posifion. The flat surface 21 shown in fig 4b ro 
of the modfied sealing ring 17' according to fig 4a- 
4c is provided thanks to the indentation 20 shown 
in fig 4c. 

By a further compression you wiH eventually 
reach the portions shown in fig 3a and 4a, still is 
providing a good seat. Howev^, after that, a further 
compression witt rapidly increase the deformation 
force in an unaccepts^ way. 

Fig 5 shows how the deformatl<m force is 
disviged in respor^ to the deformtfion for on one ao 
hand a normal 0-ring and on the other hand a 
seafing ring acconfing to the presmt invention. The 
comparison is ^ven in the form of an example. By 
usbig dSKerent materiais and Meient dbnensions 
and forms the figures jn 018 fig S will of course as 
vary. In the example shown, a normal O-ring may 
be used wHh a defomudion at btfween 0,9 and 1.6 
mm. A seaUng rfog accordbig to the present Inven- 
tion reaches, however, an anxepMto seeding prse- 
sure muth more raiMdIy, i e after about 0.3 mm so 
and the defonnation force Is sfitt below the accept- 
aiiie 300 N IV to a defonnafion of aboiA 2.5 mm. 
Consequently, you can acconftng to tie present 
invention use lids, housings, seaOng rings and 
wetcOng tools or other toots for the attachment as 
wWiPi wide toleranoBs. 

The invention is of course not restricted to ttie 
emtxxfiments described as exampHes above, but 
may be varied within the limits of the foUow^ 
claims. i3etaiis may for example be modified in 40 
accordance with correspondmg details in the akXNe 
menttonad paiants. 



Claims 46 

1. A aed compris i ng a ring <17) of a resfiieitt 

material intended to be pressed between two pat- 
allei. preferably flat se^ng surfoces (13,1^, ^lat- 
atibaibai in that the dimension of the ring (17) so 
perpendicudar to the two paraiiel surfaces (13.16) is 
largo: than the dimension f»rallel to said surfaces 
and Stat ft is given such a form that it is bent in a 
certain (firedion in its seeing position. 

2. A seal accorcftig to cteim 1. d i a raOarlaed ss 
In that it indudes b^ide ssad two psraHel walfaig 
surfaces (13,16) a third'seafing surface (1^ wtdch 

is perpemictrfar to the otho- seahig surfaces and 



encloses the ring (17). 

3. A seal according to claim 2, characterized 
in that the transverse section 
given such a form that it is directing a concave 
surface against said third sealing surface (19) in its 
seafing position. 

4. A seal according to aiy of the preceding 
ckdms. characterized in that $ie transverse sec- 
tion of the ring (17) has the fonm of a boomerang 
or a C-form before it is compress«l, the concave 
side of the ring being directed outwardly against 
said tlvnj sealing surface (19). | 

5. A seal according to claim 4, characterized 
by an indentation (20) on the convex side of the 
ring, having such a form that said side (21) of the 
ring will get an essential flat form perpendicular to 
the two first mentioned seating ^urfaces (13,16). 

6. A seal according to any of the preceding 
claims, being a part of a filtra^n and/or diffosion 
device, compriang a bundle (1) of hollow fibers 
ananged longitudinally within a housing (2) with the 
fiber ends embedded In two e|Kl walls ^), char- 
acterized in that one sealing ring (17) is positioned 
between the outside of one or both said end wails 
^ and a lid (14) having an in|et and/or an outlet 
(15) for a fiquid Intended to flow through the hollow 
fitters of the bundle. 

7. A seal according to dainii 6, characterized 
In tlwtt the lid or lids (14) has/h^ a cup-fonm with 
a flange which covers the out^ of the ends of 
the housing (2). 

8. A seal accoRfing to ciaiih 7. characterized 
in that the lid (14) is iightty wielded or glued to the 
housing (2). | 

9. A seal according to claim 7, characterized 
in that the lid (14) has a screw connection (18a) 
with the housing ^). 

10. A seal according to any of the preceding 
dams, characterized in that tfie resilient ring (17) 
is made of rubber or a similar eiasiic material. 

11. A seal accoKfing to any of the preceding 
claims, characterized in that it is a part of a 
filtration and/or diffusfon device according to any of 
the SwecBsh patents (SE appi 87.03366-8) and 
4S4 847 (SE appi 87.03368-4). 

12. A seal comprising a ring (17) of a resilient 
material intended to be pressed between two par- 
allel, piefor^ fiat sealing surfaces (13-16), char- 
acAaffaed in fiiat fiie ring (17) has such a fbnii that 
it by the compression quiddy reaches a laiicldng or 
bencfing positfon fixim which the compression 
forces -Increases slowly ajmpared with the initial 
state of the compression, eventually reaching a 
position from w4iich the compression forces once 
again increases more rapidly. 
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Fig. 3a Fig.Ua 




Fig. 3c Fig. Uc 
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